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(54) PYRAZOIX)i[WalFyRIMIDINES 

(71) We, ICN PHARMACEUTICALS INC (previously known as Inter- 
national Chemical & Nudear Corporation), a Corporation organised and existing 
under the Laws of the State of (Mfornia, United States of America, of 171 South 
Lake Avenue, Pasadena, State of California, United States of America, do hereby 
declare the invention, for which we pray that a patent may be granted to us, and the 
method by which it is to be performed, to be particularly described in and by the 
following statement: — > 

This invention relates to certain pyrazolo (1,5a) pyrimidines and to a process 
for the production thereof. 

As reported by Sutherland et al in "Cyclic AMP", Am. Rev. Biochenu 37, 149 
(1968), cydic adenosine monophosphate (C — AMP) has been established as an 
intracellular "second messenger", mediating many of the actions of a variety of 
differe nt ho rmones. According to this theory, first messenger hormones, epinephrine 
and norepinephrine, influence adenyi cyclase contained at or within cell walls to form 
intracellular cyclic AMP from adenosine triphosphate upon receipt of the extra- 
cellular hormone signal The formed cyclic AMP in turn functions as a second mes- 
- senger and stimulates the intracellular functions perculiar to the target cells of the 
hormone. Cyclic AMP has thus been shown to "activate" protein kinases, which in turn 
produce physiological effects such as muscle contraction, glycogenolysis, steriodogenesis 
and dipolysis. 

Cyclic AMP is degraded, however in vivo by phosphodiesterase enzymes, which 
catalyze hydrolysis of the cyclic purine nucleotide to 5'-adenosine monophosphate 
with a consequent loss of function. It has accordingly been suggested that substituted 
cyclic AMP analogs which are more resistant to phosphodiesterase degradation than 
the naturally occurring cyclic nucleotide might be adniinistered to aid lagging cellular 
processes. Synthetic production of such compounds, however, is quite costly. It would 
be advantageous, therefore, to enhance the beneficial effects of naturally produced 
cyclic AMP by. administering compounds which are capable of inhibiting the un- 
desirable effects of phosphodiesterase enzymes. 

Sutherland, et al, in Circulation 37, 279 (1968), suggests that the pharmaceutical 
effects of theophylline, which has the structure 
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are the result of its ability to inhibit the action of phosphodiesterase enzymes. Theo- 
phylline has thus been employed in lieu of the adenyl cyclase-stimulating hormones, 
epinephrine and norepinephrine, as a heart stimulant following cardiac arrest and in 
refractory asthma cases as a bronchial dilator. Theophylline, however, does not selec- 
tively inhibit phosphodiesterase, but rather gives general stimulation to the central 
nervous system. Accordingly, the use of theophylline can make the recipient nervous 
and irritable and can also create cardiovascular effects, Le., rapid beating of the heart. 
By the same token, theophylline is not as potent as phosphodiesterase inhibitor as is 
desired and consequently has to be used in larger quantities, which, of course, can 
further the undesirable effects enumerated above. 

F. L> Rose et al, in articles appearing in /. Chem. Soc 5642 (1963), 3357 
(1965) and 1593 (1969), reported a number of triazdo[23c]pyrimidines and triazolo- 
[4,3c] tyrosines {for example, compounds 1 and 2 shown below) which are structur- 
ally releated to theophylline and capable of protecting animals from hisramme-mrinrpri 15 

Pursuing an idea that the pharmacological effects of compounds 1 and 2 might be the 
result of the same biochemical mechanism as proposed for theophylline, various sub- 
stituted-pyrazolo[l^a]pyrirrudines were prepared and found to possess the ability 
to inhibit the enzyme 3%5'-cyciic AMP phosphodiesterase. Further evaluation of these 
compounds has also revealed that many of these phosphodiesterase inhibitors possess 
significant pharmacological properties, particularly in the cardiovascular area. For 
example, 3-bnmo-5,7Hlimethylpyrazolo [ 1,5a] pyrirnidine and 3-bromo-5-methyi-7-w- 
propylpyrazolo [ 1,5a] pyrimidine not only ate significandy more active than theophyi- 25 
line against various phosphodiesterase enzymes, but also have the ability to produce 
a positive inotropic effect in an anesthesized dog without significantly altering heart 
rate or blood pressure. 

According to the present invention there is provided a compound of the structure 
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wherein R, is H, alkoxycarbcmyl, alkyi, carbomtrile, halogen, carbamoyl, acyl, arnino- 

methyi, dialkylaminomcnryl, nitro, amino, or acetarnido; R 2 is alkyi, Q to Cs linear 

or branched chain alkoxy, d to Q alkylthio, SH, or alkyi or dialkylamino, cyclic 

amino or substituted amino; R* is H; and R 4 is H, alkyi, or phenyl; provided that 

when R 2 and R* are methyl, R x is not H or carbethoxy; when R 4 is CHa and R 2 is 35 

methoxy or ethoxy, R x is not H; and when R 2 is CHj, R 4 and Ri are not both H; 

and when R* is hydrazino and R* is phenyl, R t is not EL 

Unless otherwise indicated the alkyi substituenrs preferably contain from 1 to 8 
carbon atoms, more preferably from 1 to 6 carbon atoms, and may be branched or 
linear groups. The alkoxy substituents are C, to Cg, but preferably Q to Q, linear 40 
or branched alkoxy groups. Where R 2 in an alkylthio group, groups having from 1 to 3 
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carbon atoms are especially preferred Suitable substituted amino groups are o^alkoxv- 
alkylamino, caiboxyalkyiamino, hydroxyalkyiainino, hydrazyi or aJkybdenohydrawi 
groups, while suitable cydic amino groups include me mortmolmo group and the 
piperjdino group. 

The compounds of this invention and the general procedure utilized m~preparmg 5 
the s^ are illustrated and will be described in conjunction with the schematic draw- 
™& winch follow. The starting materials utilized in this mvemion are 3-^rrunopyrazole 
(1), 3--ammo-4-aut^ (2), 3-arximo^-cyanot^rrazole (3), 3-arnino-4- 

^razole<^bc«amide (4), 3-annno-4^ylpyrazole (5), 3-airano^broniormazole 
W> ™ 3-^msno-4-mtropyrazole (7). All of these starting materials have been previ- 10 
ously reported m the litexature with the exception of 3-arnmc-4^ylpyrazole (5), 
wfiochis prepared in the following manner. The base catalyzed condensation of it- 
butyronrtrfle with ethyl formate affords a-fbrmyl^butyrorntrfle, which when treated 
m situ with hydrazine hydrate, affords 3-anrino-4^ylpyrazole (5) as a colorless oil 

For ctravemence, only certain impounds related to those of the invenrion have 15 
been mduded m the description which follows. 
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REACTION SCHEME I 



«2 

&>*t-H (8)R J = R, = CH,;R 1 = H 

OR^COOCA (9)R J =R 4 =CH s ;R 1 =COOC l H 5 

(3) R 1= C S N (10) R J =R 4 = CH 3 ;R 1 = C S N 

(4) R, = CONH, (11) R, = R, = CH 3 ; R, = CH,-NH, 

(5) R t = CjH, (12)R I -R 4 -CB 1 ;R 1 = CONH 1 

(13) R a -R 4 »CH l ;R l oC I H, 

(14) R J = R < = C l H,;R, = H 

(15) R, = R, = C,H 7 ; R,=H 

« •• Th l ge ^ P^*^ 6 f « Preparation of the 5,7-diaIk3dpyra2do[l^a]pyrimidines 
follows the wo* of Y. Mafosunri, Chem. Pharm. Butt (Tokyo), 10, 612 (1962), and 

20 fe depicted m Reaction Scheme I. 3-Aminopyrazole (1) and 3-amino-4-carbedioxy- 
pyrazole (2) are condensed with pentane-2,4-dione to provide 5,7Khmethylpyra2olo- 
[Uajpyranudme (8) and the corresponding 3-carbethoxy derivative (9). This re- 
action Has been extended to include the additional 3-amino-4-subsmuted pvrazoles 
X'- 'Jff } ^provide die 3-cyano (10), 3-carboxamido (12), and 3-ethyl (13) 

25 derxrames of V^hmethyh^razoio[Ua]pyriimdi^ The catalytic reduction of 3- 
<^o-5^-dimethylRrra2olo [l,5a]pyrimidine (10) affords the corresponding 3-amino- 
e^^,7-<hin^ylpyiazolo[Ua]pyriinidjM (11). Additionally, it hasbeen found 
that ok condensation of 3-aminopyrazoie (1) with heptane-34-dione and nanane-4,6- 

w ^ < ZJ^^JS C f?T\ V^^pvrazplo[l^a]pyimiidine (14) and 5,7-di- 

30 n-propyipyrazofo[l,5a]pytimidme (15), respectively. 30 
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REACTION SCtifcMil U 




(16) R, - R« = CH, ; Rt = Br 

(17) R, = R* = CH S ; R t = CI 

(18) R, = R«=CH 3 ;Ri = I 

(19) R a = R,= CH,;R 1 = F 

(20) R, = R, = CH 3 ; Rx = COCH, 

(21) Rj = R, = CHa; R t = CHa-Way , 

(22) R, = R < = CH,;R 1 = N0 1 

(23) R,= R, = CH S ;R 1 = NH J 
<24) R, = R, = CH,; R, = NHCOCH, 

(25) R a = R 4 = C J H s ;Rt = Br 

(26) R, = R* - n-C,H,; R, - Br 



The 3-u^ S tm«ed-5,7-<IiaM^ («» U 'S^)n^ 

underc^dectropfailic attack at the 3-positian as shown m Reacu^ Sche^n^rhe 

5 succiniinide results in the ^ ti ^ f 3'b^5 7-ch^^M 1^^^ 

ri6 25 261. Additionally, it has been found that the treatment or it) mm n-wxm- 

compound 8 is treated with an aqueous ^^ofdff^^l 2 ^^,™^!^ 

3 of compound 8 affords the expected 5J-drmethyl-3-riitrt^yrarolo- 15 

^^^aattsdoaLs S-ainmo-S^-dirr^yipyrazoloIUa] pynrnidine (23), .which 
wSreareHh^^ 

tiwfWThe she of electrophilic attack at position 3 m these 5,7^ia^pyrazolo- 
- ^alrcJmJahtes has b^n by 

20 rhe uo-aeld nnmm at 6.60% (which is coupled to the proton at 8.11%; J-0-00M / 0 ) 
fo^J^,7SSp^o[Ua]pyimt^ (8) is absent in these Substituted 

derivatives. 
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REACTION SCHEME HI 




G)R, = H 



C) Rt = COOCjH, 



(27a)R,= CH,; 

(28^R a = C J H s ; 
(28b) R, = n-C,H,; 



R 4 — C^Hs 9 Rt — H 
R, = CjO,; R, = H 
R 4 = CH 1 ;R 1 = H 
R« = CH,; R, = H 




L 

{29) R, = CjH, ; R, = CH,; R, . Br 

(30) R, = n-C,H,; R 4 = CH,; R, = Br 

(31) R, = C.H, ; R« = CH S ; R, = NO t 

(32) R, - CJOt ; R, = CH,; R, - OOOCA 

(33) R, = CH,; R, = C 4 H S ; R, = H 
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The condensation of 3-aminopyrazole (1) with tmsymmetrical fi-dsksxaocs is shown 
in Reaction Scheme m. The reaction of 3-aminopyrazole (1) with hexane-2,4-dione 
affords a mixture of the isomers 27a and 28a. Because of similarity of the physical 
properties of these two isomers, separation is difficult and for that reason the erode 
isome ri c nnmhirt? of 27a and 28a was converted into higher melting derivatives (29) 
and (31), which may be isolated by column chromatography and fractional recrystal- 
lization techniques. Similarly, condensation, of 3-ammopyrazole (1); with heptane-2,4- 
dione affords a mixture of the isomers 27b and 28b, which, when treated with N- 
bromoaKxrmrnide, affords 3 - bromo - 5 - methyl - 7 - n - p ro pylpy razolo [1,5a] - 
pyrirnidine (30) which is purified by chromatography. The condensation of 3-amino- 

4- caibemoxypyrazole (2) with hexane-2,4-dione results in a mixture of isomeric 
products; however, 3 - caibethoxy - 7 - ethyl - 5 - met hyl pyrazolo[l > 5a] pyrirnidine 
(32) has been found to be the predominate isomer. By the same token, condensation 
of l-phenyl-13-butane-dione with 3-ammopyrazole (1) yields an isomeric product 
which may be recrystallized without chromatography to yield 7-memyi-5-phenyl- 
pyrazolo[ 1,5a] pyrunidine (33). That this isomer was obtained rather than 5-methyl- 
7-phenylpyrazolo[ 1,5a] pyrirnidine was demonstrated by comparison of physical data 
(proton magnetic resonance spectra, ultra-violet spectra, and mrftinfy point) with the 

5- methyl isomer mat was previously reported by H. Dom et aL /. Prak 3 Chem., 313, 
969 (1971). 
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The structural Rggg^nmr of compounds 29 — 32 is based on the proton magnetic 
resonance spectra of the well separated Q and C, methyl signals. It has been Asmon- 
strated [H. Rehnlinger, Cherru Ber., 103, 1900 and 3252 (1970), 104, 2232 and 2237 
(1971)] that in S^4hngdrji py ia2olo [l»Sa]pyriimdine (8) the C, meth yl signal, 
being adjacent to the bridgehead nitrogen, is deshielded to a greater e xt en t than the 5 
Q methyl signal (adjacent the N 4 nitrogen) and thus occurs at a lower field. The 
assignments are 2^68 for Q-methyi and 2.73 8 for the CVmethyl in deuterocblorof ran. 
Since the replacement of a longer alkyl chain (eg: ethyl or propyl) for one methyl 
group at either Q or Q would not be expected to change the c hemical shift of the 
remaining methyl group, the 5,methyl-7-aIkyl iscmer can be distinguished from the 10 
7-methyl-5-alkyi isomer via pmr (in deuterochloroform) and die percentage of each 
isomer in die isomeric mixture can be estfmami from die integration of the signals. 
S imilarly , die C^methyi signal occurs at Z60S and the CVmetfayi signal at 2.728 
(in deuterocblorofonn) for die pmr of 3-famip-5,7«<iimethyip^ 

(16), thus permitting identification of the separated products 29 a nd 30 from die 15 
bromination (and subsequent chromatography) of the isomeric mixtures 27a and 

28b or 27b and 28b. . n . . 

The r^nd^^^nn of 3-«mino-4-substitol3e^^ with ^-ketoes ters i s shown 
in Reaction Scheme IV. Following die procedure described by Y. Ma&sumi, Chem. 
PharnL BtdL (Tokyo), 10, 612 and 620 (1962), 3-aininopyrarole (1) was condensed 
with acetpaceric ester to obtain 5-methyl-7^ydroxy^^ 
which, when treated with phosphorus axychloride, results in die formation of 7-chloro- 
5-methyipyrazolo[ l^ajpyrimidme (36). These reactions have been exte n ded to 3- 
amino-4^ylpyrazole (5) to afford 3-ethyl-74rydroxy-5-me^ 
imidine (35) and the corresponding 7Kttoro~3^yl-5-metiryi^^ - 
pyrimidine 36a. The chloro moieties of compounds 36 and 36a are quite susceptible 
to nudeophflic displacement when treated with various tmcleophilic reagents. 
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REACTION SCHEME IV 




U) R, - H (34) R, = CH,; R, - H 

(5) R, - C,H, (35) R, - CH,; R, - C,H S 



ft 




I 



(37) R, = H; R, - CH,; R, - WC^,), (36) R, - CH,; R, - H 

(38) R, = H; R, - CH,; (36a) R, - CH,; R, - Cyi, 

(39) R, = H; R, ■= CH,; R, = NHCCH^CH, 

(40) R, = H; R, = GH 3 ; R, = NH-NH, 

CH, 

(41) R, = H; R, - CH,; R, = NH— N=C 

^CH, 

(42) R t = H; R, = CH,; R, - NH-CH,-CH,OH 

(43) R, - H; R 4 = CH,; R, = NH-CH,-COOH 

(44) R, - H; R, = CH,; R, - OCH.-CH, 

(45) R, = C,H, ; R, - CH,; R, - NH-CH,-CH,-CH, 

(46) R, - C,H, ; R, - CH,; R, - OCH,-CH 2 -CH 3 

(47) R, - C,H, ; R, - CH,; R, = SCH,-CH, 

(48) R, - Bt; R, - CH,; R, - NH— CH, — CH,— CH,— CH, 

(49) R, - Br; R, = CH,; R, - NH-CH,-CH,(OCH,) a 

Thus, ok treatment of compounds 36 or 37 with various amines, sodium alkorides, 
" ^J^^^^J??^ 8 "s^* m me formation of the 7-subsdtmed derivatives' 
3 /j? ^ « nd « to 47 - The reaction of 7-hydrazino^5-mem y ipyia Z «rfo[Ua]SS 
(40) with acetone in ethanouc hydrogen chloride results in the formation of X iso- 
propyhdene derivative (41). These S-memyi-y-substituu^pyr^otl^aJpyrin^^ 
^ 7 c Xmd S^ fJemophihc attack at the 3 position. ThiS, in this ntannerTrheT 
brom^^^yl-7^bsutuiedamhiopyni2olo [ 1,5a] pyramiding (48) and (49) have 
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Hie invention will now be further described and illustrated in the Mowing 
Ennmles (aside from Example I which merely serves to illustrate the prepa ration of 
one starting material, 3-amino-4-€mylr^ra2(de) in. whidi all parts and percentages are 
by weight anil all ternperatnres in degrees Centigrade unless otherwise indicated. 
Melting points were taken an a Thomas-Hoover melting point apparatus arid are un- 
corrected. Infra-red and my>«>r magnetic resonance spectra were determined on a 
Perkm-Bmer 257 grating infra-red spectrophotometer and on a Hitachi PerkhvHmer 
R—20A high resolution m\dp*r piognprfr resonance spectrophotometer, respcUlvdy. 
(Hitachi is a Registered Trade Mark). Hydrogenations were carried out on a Parr 
hydrogenator at room temperature and at a starting pressure of 42 lbs/in* of hydrogen. 
AE samples displayed a single spot on mm layer chromatography and were analyzed 
by the Heterocyclic Chemical Corporation of Harrisonvffle, Missouri. Where analyses 
are indicated only by symbols of the dements or functions, analytical results obtained 
for those elements or functions were within tfcO.4% of the theoretical values. 

Ennm les XXV to XXIX relate to the preparation of intermediate derivatives. 

EXAMPLE L 
Preparation of 3-Anuno^-ethyipyrazole (5) 

A suspension of sodium metal [53.0g; 231 formula weights] m 1500 ml of 
anhydrous ether was stirred at 20° while a mixture of ethyl formate [180.0g; 2.43 
motes] and «hbutyrc*itrile [158.0g; 2.31 moles] was added dropwise over a penodrf 
two hours. After the addrtfon was complete, the mixture was stirred at 20—25 for 
two days at which time the sodium metal was completely reacted. The reaction mixture 
was cooled to 10° and neutralized by the dropwise addition of glacial acetic aad 
[138.0g; 231 moles]. The temperature of the mixture during neutralization was main- 
tamed at 10— 15° . The solids were separated by fi lt ration and the nitrate evaporated to 
dryness at reduced keeping the temperature below 20°. The resulting crude «-formyi 
rMwtyromtrile was utilized cUrecdy for the formation of 3-amino^-emylpyrazc^ (7) 
without further pu rificat ion. - 

The crude o-fbrmyi inbutyrautrile was dissolved in 200 ml of ethanol and treated 
with 85% hydrazine hydrate [118g; 2.0 forrrmla we^its] and 36 ml of glacial acetic 
add. The resulting solution was heated at reflux for two hours and thenwaj^rated 
to dryness. The residual ofl was purified by distillation at 02mm (Hg.). The tramoa 
that had a boiling point of 120-4° was collected. This fraction weighed 552% (21 / 0 ) 
and was found to be analytically pure 3-ammoMj-eihyir^razole (7). Analysis corres- 
ponds to that calculated for CsHoNa! (QH). 

EXAMPLE H. 
5-7-Dimethyi r#razoio[l,5a]Tflfliinidu^ (10) 

A solution of 7.25g (0.067 moles) 3-ammo-4-cyanor^razole [KK. 
JJV.CS. 78, 788 (1956)], acetyiacetone [7.00 g (0.07 moles)l, [nperidme (10 drops) 
in 100 ml of EtOH was heated at reflux. After refhnring 6 hrs. the solution was aflowed 
to cool slowly, whereupon crystallization occurrerL The product, was separated by filtra- 
tion and recrysrallized from EtOH to afford 6.00 g. (52%) of analytically pure 
product; mp 165 — 7°. 

And, corresponds to that calculated for (CdH^NO QH.N, 

IR. (KBr) 2250 car 1 (CN) 

EXAMPLE HL 

3-Aminome&&-5,7-4mvaW pyrazdo[l^a]pyrimidine hydrochloride (II) 
To a solution of the carbomtrile product of Example H (1.00 g) in 150 ml of 
EtOH was added 5 ml of HQ (UN) and 0^5g of 10% Pd/C catalysL The resulting 
mixture was hydrogenated at room temperature for 16 hrs. The nmanre was filtered 
through Celite and evaporated to dryness at reduced pressure. (Cdire is a Registered 
Trade Mark). The gammy semi-solid was dissolved in water (25 ml), made basic 
by the addition of NaOH solution (liSH, and nc r rart e d into CHCU solution, and 
after drying, was chromatographed on basic alumina. Evaporation of the CHCU 
efuant afforded a colorless solid (mp 119—20°) that rapidly became colored. The 
hydrochloride of the solid was prepared by dissolving the same m Etrf) and adding 
HQ gas; mp 265—7° (dec). 

And Corresponds to that calculated for (CdH j2 N 4 . HQ) C, H, N. 
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EXAMPLE IV. 
5,7-Dimetbyi pyra2x^o[14a]pyx&nidix^3-caiboKamide (12) 
A mixture of LOOg (5.7 mmoles) 3^aimnc>-4-<aibanioyl^ra2de, hemisulfate 
[R.K. Robins, J.A.GS. 7B, 788 (1956)], acetyiacetone [0.60g (6.0 mmoles)], piper- 
5 idine (1.5g) in 40 ml of EtOH was heated at reflux. After lefluxing 16 his. the 5 
solution was allowed to cooL The crystalline product was recrystallized from EtOH 
to yield 0.90g (83%) of analytically pure product; mp 247—8° (dec). 
AndL> Corresponds to that calculated for (QH10N4O) C,H,N. 
IK (KBr) 1665 cmr 1 (CONH,) 
10 NMR. <d«-DMSO) singlets ire a ratio of 3:3:1:2:1, with chemical shifts of 10 

2.628 (CH,), 2.75$ (CH,), 7.18 and 8.525 (ring protons), and 7.508 fbroad, NH, 
of am ide). 

EXAMPLE V. 

Preparation of 5,7-Dimeu^-3-Erigdpyra^ (13) 
15 A solution of 3*anuno-4-ethylpyrazole (1) [l.Og; 10 mmoles}, 2,4-pentanedione 15 

[l.Og; 9 mmoles], and 3 drops of piperidine in 5 ml of absolute ethanol was heated 
at reflux for 12 hours. The resulting solution was evaporated to dryness, 8sd the 
residual oil was purified by column chromatography on silica gel (50g) utilising a 
mixture of 30—60° petroleum ether: chloroform (7:3) as the solvent. Evaporation 
20 of the solvent afforded 1.3g (82%) of analytically pure 5,7-dimeAyl-3-eniyipyrazolo- 20 
[l^a]pyrimidine (5) as a colorless oiL 

AnaL Corresponds to that calculated for (doHuNs) C, H, N 



EXAMPLE VL 
5,7"Di ethylpy razdo[l^alpyrkaidine (14) 
This compound was prepared from 6.5 g (0.05 mot) of heptane-3,5-dione and 
the yield of chromatograplied material (white needles, mp. 43 — 44 °C from petroleum 25 
ether was 6.3 g (72%). 

And. calcd for QoH ia N a (MW 175): C, 68.54; H, 7.48; N, 23.98; 
Found: Q 68.52; H, 7.58; N, 24.25 
30 NMR(CDCU) m, 1.48 (both Qr-ethyl and Q-ethyl triplets); m, 3.18 (both 

Co-ethyl and C^ethyi quartets); s, 6.588 (Q— H); s, 6.68 (Cs — H) and s, 8.18 
(Q— H), the latter two protons being coupled with J B4 r=1.9 cps. 
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EXAMPLE VIL 
5,7>Di-n-|>ro py l py r a 2olo [ 1,5a] pyrmndine (15) 
35 This compound was synthesized from nonane-4,6-dione (15.6 g, 0.10 mole) to 35 

give 17.0 g (84%) of a pale yellow oil, after chromatography. 

AnaL calcd for (^^(MW 2(0): C, 70.93; H, N, 20.69. Found: C 71.16; 
H, 8.25; N, 20.85. b.p. 155— 15Z°/0M°» 

EXAMPLE VIIL 

40 3-Bromo 5,7-dimethyi pyra2rto[l,5a]pyrmttdine (16) 40 

To a solution of 2.0g (13.6 mmoles) 5,7-dimethyl pyrazolo[l,5a]pyribidine [Y. 
Makisumi, Chem. Pharm. BuIL (Tokyo) 10, 612 (1962)] in CHQ (25 ml) was 
added N-bromosiicrinfmiHe (NBS) [2.42g (13.6 mmoles)]. This mixture was heated 
on the steam bath for 10 minu tes, and then allowed to cool to room temperature. The 

45 dear yellow solution was then added to an ice cold solution of potassium hydroxide 45 
(50 ml, 2N) with vigorous stirring. The CEO* layer was dried over Na 2 S0 0 then 
chramatographed on base alumina. Evaporation on die CHGU ehiant afforded a white 
solid which was further purified by recrystallization from petroleum ether (30—60°) 
to gsve 1.7g (56%) of analytically pure product; mp 115— 6°. 

50 AnaL Corresponds to that calculated for (CJH«N»Br) C, H, N. 50 

NMR (CDCk) four singlets in a radon of 3:3:1:1 at 2.608 (CH,), 2.728 (CHa), 
6.628 (H at 6 position), and 8.108 (H at 2 position). The spectrum of the starting 
material exhibited peaks at 2.568 (CH a at CO, 2.738 (CH S at Q), 6.588 (Q— H), 
6.608 (Qr-H), and 8.118 (C*—H) (protons at C, and G» were coupled, J=2.1cps). 

55 EXAMPLE IX. 55 

3H±loro-5,7-dimediyi pyrazolofl^ajpyrimidine (17) 
In a manner similar to the preparation of Example VTH the treatment of 5,7- 
dimethyi pyrazolo [ 1,5a] pyrimid me [1.20g (8.15 mmoles)] with N-<Morosuccmimide 
(NCS) [133g (10.0 mmoles)] afforded 963 mg (65%) of analytically pure product; 
60 mp 89—90°. 60 
AmL Corresponds to that calculated for (QHeNaQ) C, H. N. 
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EXAMPLE X. 
5,7-diinethyi 3-iodo pyrazolo [ 1,5a] pyrirm^ime (18) 
A solution of Id [5.0g (27 mmoles)] in CHO, (50 ml) was added to a stirred 
sohmon of 5,7-drrrtethyl pyrazolo [ 1,5a] pyrimidine [2S6g (20 mmoles)] in CHOa 
5 (50 ml). Within a few mining the mixture became warm and crystals of the hydro- 5 

chloride salt of the subject compound began to separate.- The mixture was wanned 
on the steam bath for 2- — 3 min to mmpipft* the reaction, and then refrigerated over- 
night The yellow hydrochloride salt was separated by filtration, washed with Et t O, 
and the air dried. The yellow solid, which weighed 4.4g, was dissolved in water 
10 (100 ml) and tins solution was made alkaline by the addition of NaOH solution 10 

(2JA0- The alkaline solution was extracted with CHGU 3(25 ml), and the CHd a 
extracts were dried over Na 2 S0 4 . The CHC3U extract was drromatographed on basic 
alumina, and the CHQs elnant evaporated to dryness. The residue was recrystallized 
from petroleum ether (30—60°) to afford 2.02g (37%) of analytically pure product; 
15 mp 120-2°. 15 
And Corresponds to that calculated for (CJBtNJ) Q H, N. 

EXAMPLE XL 
5,7-Dmethyi 3-Fluoro pyrazolo [l^a] pyrimidine (19) 
A mixture of 5,7-dimethyl pyrazolo [ 1,5a] pyrirnidine [1.47g (10 mmoles)], tri- 
20 fluoroacetic anhydride (Z0 ml), and boron triflnoride etherate (2.0 ml) in CHjCU 20 
(30 ml) was beared at reflux for 24 hours. At the end of this time the red solution 
was cooled and added to an ice cold solution of NaOH (30 ml, IN). The organic 
layer was separated and the alkaline layer nrtracfrri with CH 2 Q, 3(20 ml). The 
combined CH*a £ extracts were washed with water 2(20 ml) and dried over Na,S0 4 . 
25 The CH 2 a, extract was evaporated and the residue covered with n-pemane and ^> 
chilled The yellow white crystalline plates were spearated by filtration, and recrystal- 
lized from n-heptane to yield and analytically pure product; mp 129—30°. 
And Corresponds to that calculated for (CHsNsF) Q W 
NMR (CDO*) four singlets in a ratio of 3:3:1:1 at 2.558 (CH»), 2.608 (CHs), 
30 6.608 (H at 6 position) and 8.608 (H at 2 position). 

EXAMPLE XIL 

3-Acetyi-5,7-dirnethyl pyrazolo [l^a]pyrimidB2e (20) 

With good stirring, a solution of SnO* [5.21 g (20 mmoles)] in GE 3 Q S (10 ml) 
was added dropwise to a solution of 5,7-dimethyl pyrazolo [l,5a]pyriiridine [2.94 g 
35 (20 mmoles)] and acetyl chloride [1.56 g (20 mmoles)] in CH 2 CU (10 ml). After 35 

the addition was complete, the mixture was heated at reflux for 12 hrs., cooled, and 
then added to dilute HQ (100 ml, 3xV). The organic layer was separated and the 
acidic solution extracted with GH 3 Qs 2(20 ml). The combined GH S Q S extracts were 
dried over Na,S0 4 and evaporated to dryness. The residue was dissolved in benzene 
40 and chrornatographed on basic alumina, and the benzene duant evaporated to dryness. 40 

RecrystaHization of the crystalline residue from a benzene-ieptane mixture afTotdea 
2.32 g (61%) of analytically pure product; mp 179 — 80°. 

And. Corresponds to that calculated for (QoHnN s O) C, H, N. 

EXAMPLE XHL 

A c ^-pi'Tr^ylgTrH-nom^yl-S^-diingthvl pyrazolo [ l,a] pyrirmdine, 45 

~ dhydroduoride (21) 

An aqueous solution of dimemyianiine (4.0 ml, 40%) was added slowly to 
HO Ac (4.5 ml) keeping the tenrperature below 10°. After the addition was annplete, 
formalin solution (3.0 nu, 37%) was added to the solution. The resulting solution 
so was allowed to stir for 20 min,, and then 5,7-dimethyl pyiazdo[l^a]pynmidme 50 
[2.0 g (13.6 mmoles)] was added in small portions. The resulting mixture was then 
stirred at room temperature for 12 hrs. and then added to cold NaOH solution (50 rrd, 
2JS AT). This basic mixture was then extracted with CHOa 3(50 ml), and the 
combined CHQ 3 extracts were dried over Na^SO*, and evaporated to dryness. The 
resulting oil, which did not solidify, was dissolved in Et s O and the dihydrochloride 
salt of the product was precipitated by adding HQ gas. This crude product was 
purified by recrystallization from EtOH— EtO Ac to obtain an analytically pure rmxfuct; 

^ And Corresponds to that calculated for (C*JEI 1& N 4 . 2HQ) C, H, N. 
an NMR (free amine, CDO,) seven singlets in a ratio of 3:3:3:3:2:1:1 at 2.218, 

60 2.308 (N-CH, groups), 2.59S, 2.723 (CH,), 3.708 (CH,) 6 .59 (H at 6 position), 

and 8.108 (Hat 2 position). 
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EXAMPLE XIV. 
5J-Dimetbyi-3-nitn> pyrazoto[l,5a]pyimiidine (22) 
5,7-diinethyi pyrazolo[l^a]pyrimidine [1.0 g (6.8 mmoles)] was dissolved in 
I^SO* (10 ml) keeping the tanpaature below 5°. Fuming HN0 8 [4 ml; sp. gr. 1.5] ' 
5 was added dropwise to the odd H,SO* solution, with good stirring The temperature 5 
. during this addition was maintained below 10°. After the addition was complete the 
solution was stirred at room temperature for 45mm. and then added to 100 g of ice. 
The precipitated product was separated by filtration, washed well with H t O, and 
dried Recrystallization from GH»OH afforded 0.75 g (57%) of analytically pure 
10 product; mp 156—7°. . ' * * JQ 

AitaL Corresponds Co mat calculated for OH^O*) Q H, N. 
NMR (CDC3s) singlets in a ratio of 3:3:1:1 at 2.808 (CH,), 2.858 (CH»), 
7.048 (H at 6 position), and 8.768 (H at 2 position), . 

EXAMPLE XV. 

15 3-Amino-5 J 7-diinethyi pyrazoto[l,5a]p yrimid re (23) 15 

To a solution of the nitro derivative of Example XXII [5.0 g (26 mmoles)] in 
EtOH (50 ml) was added HOAc (5 ml) and 0.25 g of 10% Pd/C catalyst The 
resulting mixture was hydrogenated at room temperature for 16 hours. The mixture 
was filtered through Celite and evaporated to dryness at reduced pressure. The oil 

20 residue was dissolved in water (100 ml), made basic with NH*OH, and then extracted 20 
into CHOa 3(35 mi). Hie combined CHCU extracts were dried over NasSO*, and 
chroma tographed on basic ahimina. Evaporation of the CHQ 3 duant afforded 2.7 g 
(64%) of red crystalline product; mp 133—5° (dec). 

And Corresponds to that calculated for (QH 10 N 4 ) QH,N. 

25 EXAMPLE XVI. 25 

3-Acetamido^5,7-dmiethyl pyrazofo[l^a]pyrimidine (24) 
A solution of the 3-amino derivative of Example XV [2.6 g (16 mmoles)] in 
ApgO (50 ml) was heated on the steam hath for ten minutes and then allowed to coot 
to room temperature. The crystalline product was separated by filtration, washed with 
30 HgO and dried Recrystallization from H,0 afforded 2.6 g (80%) of analytically 30 
pure product; mp 175—6°. 

And. Corresponds to that calculated for (QoHi J* 4 0) QH,N. 

EXAMPLE XVH. 
3rBromoH5,7^e&ylpyrazolo[^ (25) 
35 This compound was prepared by bromination of 1.75 g (0.01 mole) of medialkyi 35 

compound- Chromatography on basic alumina with chloroform gave 2.0 e (79%) of 
white needles, m.p. 64— 65°C 

And. calcd for Q.EkNaBr (MW 254): C, 47.24; H, 4.72; N, 16.53. 
Found: C, 47.10; H, 4.63; N, 16.71. 
40 NMR (CDOs) t, 1358 and t, 1.438 (from Q- and CVethyi); q, 2.988 and q, 40 

3.108 from Q- and C^emyl); s, 6.638 (C>— H) and s, 8.088 (CV-H) integration 
3:3:2:2:1:1. No coupling was observed for singlets at 6.638 and 8.088. 

EXAMPLE XVm. 
3-Bromo-5,7^-n-im>pyl^^ (26) 
45 This compound was prepared by brominating 4.06 g (0.02 mol) of the 5,7-di-n- 4S 

propyl parent compound to yield 3.5 g (62%) of white needles, m.p. 66_67°C after 
ctaomatography on basic alumina (chloroform) and recrystallization from petroleum 
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rn t? 2?£ S^W* (MW 282): C, 51.06; H, 5.67; N, 14.89. 

50 Found: Q 50.85; 5.92; N, 15.11. 

* ~* NMR Propyl groups appear as overlapping multiplets at 1.28, 1.88 and 

3.08; s, 6.608 (C.-H); s, 8.08 (C-H). Integrati^:4:4:l:l 

EXAMPLE XIX. 

5-Memyl (emyl)-7-^myi(methyl)pyTa2olo [ 1,5a] pyrintidine (27a & 28a) 
55 The compound was prepared, as described above, from 3-aminopyrazole (83 g) 55 

and hexane-2,4-dmne (11.4 g) in ethanol with a catalytic amount of piperidine. The 
product was isolated as a colorless ofl (14.0 g, 87% yield) via chromatography on 
basic alumina with benzene. Oil, b.p. 173— 177°/0.1mm. Mass spectrum M+ = 161 

« A 1 ^ 9^^ T ^ N >( MW 161 > : C 67.08; H, 6.83; N, 26.08. 
60 Found: C, 66.88; H, 6.94; N, 26.22. gQ 
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NMR (CDO*) indicated two isomers, 5^yl-7-inethyl and 5-methyl-7-jAyl, 
with the dominant (6535) being me latter isomer: m, L4S (two triplets fromtte 5- 
ethyl and the 7-etbyI), m, 3.18 (two quartets from the 5-ethyi and the 7-emyl), 
2.568 (CL--CH3) and s, Z733 s> 6.588 (Q— H) and coupled s, 6.608 

5 (Qr-H) with coupled s, 8.115 (C*-H) and J M =L9 cps. 5 

EXAMPLE XX. 

5-Methyl(n-propyl )-7-n-propyi (methyl)pyrazolo [ 1,5a] pyrimidme (27b & 28b) 
This compound was prepared from heptane-£4-dione (8.2 g, 0.064 mole) and 
the cUminant isomer was found to be the 5-methyi-7-n-propyL Yield: 15 g mixed 
10 isomers (86%) colorless, semisolid, mp 40-^5°, b.p. 165—16970.1 mm. Mass 10 

spectrum M + = 175. 

^And calcd for Ci3uNj(MW 175): C, 68J4; H, 7.48; N, 23.98. 
Found: Q 6831; H, 7J6; N, 23.79. 

NMR (CDCU) m, 128 (Q, CVpropyl); m, L88JQ, Cj-propji); m, 3.08 
15 (&, Cr-propyl); s, 2.588 (Qr-CH,) and a, 2.728 (C^-CH,); s, 6.588 (Q— H) and « 

coupled s, 6.63* (Gr-H) with coupled s> 8.108 (Cr-H) J*. 5=1.9 cps. 

EXAMPLE XXL 
3-Bromo-7-€n^-5-inethylpyrazolo t 1,5a] pyrimidine (29) 
This compound was prepared from 2.68 (0.063 mole) of the isomeric mixture of 
20 (Halkyl compound to yield 25 g (64%) of the pure 7-ethyl-5-merhyi isomer, m.p. 20 
78_79°C 

And. Gdcd for QJBwNaBr (MW 240): C, 45.00; H, 4.16; N, 17.50 
Found: Q 44.79; H, 438; N, 17.40. 

NMR (CDCU) t, 1.438 (ethyl); s, 2.68 (Q-CHa); q, 3.108 (ethyi); s, 6.638 
2s (CV-H); * 8.1W (C—H). j 25 

The establishment of the isomer which was isolated, is based on the nmr data 
of 3-bromo-5,7-^inieth5dpyrazolo [ 1,5a] pyrrolidine, which consist of methyl pea ks at 
2.608 and at 2.728. The peak at 2.608 is attributed to the C*— CH* Le., die me^ 
group closest to the N^-nitrogen not involved in the bridgehead. The peak at 2, 728 
30 is attributed to the Q — CHa, Le., the methyl group closest to the bridgehead mtrogen 30 
by virtue of its greater deshieldmg effect, which is m accord with smiflar studies by 
other authors [Y. Makisumi, et al, Ckenu Pharm. BidL, 12, 204 (1964)]. 

EXAMPLE XXIL 
3-biomo-5-memyi-7^-propyIpyrazolo [ 1,5a] pyrimidine (30) 
35 This compound was prepared from 1.75 g (0.01 mole) of the 5,7-dialkyl com- 35 

pound (mixed isomers), which was purified by chromatography on basic alumin a 
with chloroform. A colorless oil was obtained and this soon solidified to white crystals, 
which upon recrystallization from benzene-pettoleum ether (1:25) gave white needles, 
m _ g g 8 9°C 1.20 g (48%) 
40 And calcd for CioH^sBr (MW 254): Q 47.24; H, 4.72; N, 16.53. 40 

Found: Q 47.30; H, 4.81; N, 16.60. ^ ^ ^ x 

NMR (CDO,) t, 1.058 (propyl); m, 1.88 (propyl); s, 2.648 ((V-CH,); t, 
3.108 (propyl); s, 6.598 (C.— H); s, 8.058 (Qr-H). 

EXAMPLE XXIIL 

45 7-Emyi-5-memyi-3-nfrop^ (31) 45 

Concentrated sulfuric acid (10 ml, sp. gr. 1.94) was cooled via ice bath and 
32 g (0.02 mole) of the isomeric 7-(5)-emyi-5(7)-methyl compound was cautiously 
added, with stirring. When the temperature remained at + 15°C, concentrated nitric 
acid (7 ml, sp. gr. 135) was added dropwise, m ain t ain ing the temperature at + 15 C 

50 throughout the addition. Then the solution was allowed to warm to room temperature 
and stirring was continued for 15—20 hours (overnight). The yellow solution was 
then cautiously poured over 200 g of ice, with stirring and the product precipitated. 
Filtration was difficult, so the product was extracted from the aqueous phase with 
methylene chloride (100 ml) and the organic layer was washed with water (100 ml) 

^ and dried (Na»S0 4 ). Evaporation of the solvent yielded a dark semi-solid, fraction- 
ally recrystallized several times from methanol water to give 130 g of the pure 
7^yl-5-methyl-3-mtro isomer, yellow needles, m.p. 127— 128°C 

And calcd for QB l0 N 4 O f (MW 206): Q 52.42; H, 4.85; N, 27.18. 
Found: C, 52.45; H, 5.11; N, 27.11. ^ ^ 

60 NMR (DMSO-d.) t, 1.408 (C^emyi); s, 2.708 ((Vmethyi); q, 3.28 (Q- 60 

ethyl); s, 7358 8.988 (Cr-H). 
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EXAMPLE XXIV. 
3-Caiboedu>xy-7-edi5i-5-methylpyra2do [ 1,5a] pyrimidine (32) 
. - This compound was prepared by refluxing 3.15 g (0.02 mole) of 3-amino-4- 

carbemoxypyrazole [C C Cheng, /. Ret Chenu, 5, (1968) and J. Druey, P. Schmidt, 
D Chenu Abst, 53 10262e] and 23 g (0.02 mole) of hexane-2, 4-dione in ethanol 5 

. (20 ml) with, a catalytic amount of piperidine (2 drops) for 15 — 20 hours. The 
solvent was removed by distillation at reduced p ress u re (water aspirator) and the 
colorless oO remaining, was triturated with ether-pentane, the solvent decanted, and 
the insoluble oil taken up in chloroform and chromatograpbed on basic ahnmna with 
chloroform. A colorless oil was obtained on evaporation of the solvent, and upon 10 
trituration with petroleum ether (30—60°) and fee bath cooling, white crystals, m.p. 
33 — 38°C were obtained The nmr spectrum (CDQ*) indicated that both isomers 
were present, as suspected from the low, broad range of the melting point Recrystal- 
lization several times from benzene gave 13 gm of the 7-ethyi-5-memyi isomer, free 
15 of the 7-methyi-5-ethyl isomer, m.p. 67— 68°C 15 
Anal calcd for QAdWt (MW 233): Q 61.78; 6.48; N, 18.02. 
Found: Q 61.95; H, 6.60; N, 18.23. 

NMR (CDO,) t, 1.43 (both terniinal CH, of ethyl group and ethyl ester super- 
m ^P 05 ^^ * 2J * (Cr-C&y* * (ethyl ester)^ s, 6J58 (QrrB); s, 8.508 

W (C^—H.) 20 

EXAMPLE XXV. 
7~Methyi-5-phenylpyra2olo[ l^a] pyrimidine (33) 
This compound was prepared from l-pheny&utane-l^-dione (8.1 g, 0.05 mol) 
in the usual manner, to give a crude product which was chromatographed on bask 
25 alumina with erher^hlorofonn (9:2) yielding white plates, 13 g (12.7%), m.p. 25 
70 T" 7 J° ater xxxyz&^ticto from petroleum ether. This product was demonstrated 
to be the pure 7-methyi-5-phenyl isomer by nmr. 

And. calcd for -QuHnN^MW 2093): C, 74.62; 5.30; N, 20.08. 
Found:. Q 74.77; ^5.20; N> 20.21. 
30 ,^ (CDCU): s, 2.828 (CV-CfHs); coupled s, 6.713 (C*-H); s, 7.108 30 

(Cr-H) m, 7.808 and 8.158 (C.-phenyl ABX pattern) and coupled s, 8.038 
(Qr-H). Jm=2.1 cps. 

EXAMPLE XXVI. 
5-Methyl-7-hydroxypyrazolo [ l>5a ] pyrimidine (34) 
35 This compound was prepared from 3-armnopyrazole (1) and emyiacetoacetate, 35 

refluxing in ethanol with a catalytic amount of piperidine, in the same method as 
described by Y. Makisumi [Chenu and Phono. Bull Japan, 10, 612 (1962)]. Yield: 
80%, white powder, m.p, 297-298°C (lit 298°C). 

EXAMPLE XXVH 

40 . 3-Emyl-7-hydro^-5-memyipyrazolo[ 1,5a] pyrimidine (35) 4C 

A solution of ethyl acetoacetate [14.6 g (0.112 moles)] and 3-amino-4-ethyi- 
pyrazole (compound 5) [12.0g; 0.108 moles] was stirred at room temperature for 
10 minutes and then, diluted by adding 100 ml of efeHaj acetic add. TTie resulting 
mixture was stirred and heated at reflux for 3 hours and then allowed to cool to room 

45 temperature. The mixture was added to 200 ml of ethyl acetate and the products 4 * 
separated by filtration. The solid products were separated by nitration and purified . 
by ^crystallization from aqueous ethanol to afford 14.7 g (77%), the analytically 
pure product that had a melting point of 290—2° . 

Anal Corresponds to that calc*d for (CqHuNjO,) C, H, N. 

50 EXAMPLE XXVill. 5( 

5-Memyl-7«<hloropyrazolo [ 1,5a] pyrirnidine (36) 
This compound was prepared from the corresponding 7 -hydroxy derivative in 
refluxing phosphorus oxychloride, in the prescribed manner of Y. Makisumi (ibid.) 
The product was purified by sublimation and recrystallization from petroleum ether. 
55 Yield: 20% on a large scale (0.5 mole) chlorination, colorless needles with a musty 5! 
odor,m.p. 39l-^H)°C (lit 40°C). 

EXAMPLE XXDL 
7-Chloro-3-emyl-5-memylpyrazoIo [ 1,5a] pyrimidine (36a) 
A suspension of 3^yl-7-hydroxy-5^emyl-pyrazolo [ 1,5a] pyrimidine (35) 
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[8.85 g (50 mmoles)] and 10 ml of N^imicdiylaiuTine in 100 ml of phosphorous 
oxychloride was stirred and healed at reflux for 1 hour. At the end of this toe, the 
excess phosphorous oxydiloride was removed in vacua, utilizing die steam bath as the 
source of heat. The residual syrup was added slowly with good st irrin g tr> 200g of 

5 crushed ice. The resulting solution was extracted with absolute ether 3(150 ml), and 
the ™mV»npH etheral extracts were washed with sodium bicarbonate solution 3(100 
ml) and then with water (100 ml). Hie etheral extract was dried over anhydrous 
sodium sulfate and then evaporated to dryness. The resulting crude chlaro derivative 
were purified by recrystallization from n-heptane and men by vacuum sublimation at 

10 120—140° (0.1mm) to afford 8.6 g (90%) of analytically pure product that had a 
nyttfrig point of 61—2°. 

And. Corresponds to that calc'd (QA^O) N. 

EXAMPLE XXX. 
7-DiethylammD-5-m emyipyni Zolo[ 1,5a] py rrniidme (37) 
15 This compound was prepared from 840 mg (0.005 mole) of the 7-chloro com- 15 

pound (36) and 730 mg (0.010 mole) of rilethyiamine. The product was isolated in 
die usual manner to yield 700 mg (69%) yellowish plates, nzp. 75— 77°C from 

methanol- wittet. ^ — 

Anal Calcd for CuHi,N« (MW 20427) Q 64.67; H» 7.90; N, 27.43. 
20 Found: C, 64.31; H, 8,05; N, 27.22. 20 

EXAMPLE XX XL 
5-Methyl-7-pq)eridinopyrazolo[ l^ajpyrmiidine (38) 
This compound was prepared from 840 mg (0.005 mole) of die 7-chloro 
precursor (36) and 840 mg (0.010 mole) p^eridine to yield 840 mg (78% yield) 
25 ivory colored platelets, m.p. 78-— 79°C from ethanol-water. 25 
Anal Calcd for dJBW^ (MW 21628) Q 66.64; H, 7.46; N, 25.91. 
Found: C, 66.93; H, 7.52; N, 26.14. _ 
Mass Spectrum M+=216 UV (MeOH) X max (log max) at 225 (4.50), 2.80* 

(3.64), 290* (3.73), 320 (3.94) m* _ 

30 . ~ EXAMPLE XXXTL 30 

5-Memyl-7-n-Octylamn^^ pyrimidine (39) 

This compound was prepared from 840 mg (0.005 mole) of die analogous 7- 
chloro-5-methyi compound (36) and 130 g (0.010 mole) of n-octylamme to yield 
255 mg (38%) white platelets, m.p. 48— 50°C. _ 
35 And. Qdcd for C^N, (MW 260.37) C, 69.19; H, 9.29; N, 2L52. 35 

Found: C, 6928; H, 931; N, 21.71. 

EXAMPLE XXXHI. 
7-Hydrazmo~5-medrylpyra2olo [ 1,5a] pyrinridine (40) _ 
This compound was prepared from 1.0 g of the 7-chloro derivative (36), which 
40 was refluxed in 30 ml ethanol containing 6 ml of 85% hydrazine hydrate. After 2 w 
hours of reflux, the solution was concentrated to 10 ml (rotovap) whereupon die 
product separated as crystals. The material was washed with 5 ml cold ethanol to 
yield 420 mg of white plates, m.p. 228— 23 0 a dec An analyticdproduct was recrystal- 
lized from ethanol. A c 
45 Anal Calcd for C^Jtf, (MW 163.16) Q 5L50; H, 5.57; N, 42.92. 45 

Found: C, 5L55; H, 5.61; N, 4320. 

NMR (cL-DMSO) s, 2.445 (OV- CH«); s, 4.728 (hydrazmo NH); 2, 6268 
coupled (Crr-H) to s, 8.038 (Cf—H); s, 6.338 (C.— H); broad s, 8.828 (hydrazmo 
NH). Coupling constant 1^8=2.5 cps. 

50 EXAMPLE XXXIV. 50 

7-(2-N,N'-IsopropyiMei^ (41) 
A mixture of 1.1 g of the correspomlmg 7^ydrazino compound (40), 100 ml 
reagent grade acetone, and 20 ml of ethanolic hydrogen chloride was refluxed for 4 
hours. Upon cooling, the insoluble material was filtered off and recrystallized from 
55 eAanoi, rn.p. 257— 258°C (yield 20%). 55 
Anal Calcd for C^H^N^d (MW 442.5) hemmyd^ochloride Q 54.23; H, 6.10; 
N, 31.63; a, 8.02. 

Found: Q 54.01; 1^ 632; N, 3L44; C2, 7.86. 

NMR (trifluoroacetic acid): s, 2J88 (Or— H); s, 2.888 
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CH» 
(N-c' ); 
CHs 

s, 7.68 (Qr— H) coupled to s, 8.68 (Cir-H); s, 7.28 (C— H). J 8>a =2.5 cp& 

EXAMPLE XXXV. 
7-B-Hydroxyeniykmi^ (42) 
» This compound was prepared from 3000 mg of the correspowiing 7-chIoro 5 

cwisxrand (36), refluxed for 3 hours in 10 ml ethanol containing 100 mg of 2~amino- 
emacaDL (mopoe ffianotainmf ). Evaporation of the solution (rotovap) and recrystal- 
lizaaon of tte solid residue from methanolether afforder 175 mg of yellow-white 
cubes, m.p. 162 — 163 °C Hie compound was found to be quite hydroscopic. 

Foun£t ttSfSffigg SS 16420> Q 65 835 * 7 ^^- » 
. NMR ^-DMSO) s, 2.408 (Cr-CH.); m, 3.48 to 3.758 (_CH 1 _CH J _ of 

^^^ ) W^°2l^ 5 ^^ 6>128 (Cr-H)i % 631* (CV-H) coupled 
to s, 8.055 (C — H); broad s, 7358 (NH). 

5 EXAMPLE XXXVL 

im N-[^me%^ymolo[13a]pyriinidmfr-7-yl] glycme (43) 
. °* »e 7-chloro precursor (36) was dissolved in 10 ml of ethanol and 

mmd with 130 mg of glycine (18 ramol) dissolved in an aqueous solution of 200 mg 
» ^n^TtiiL^^^ ^ for 3 hoS 



0 



to 



15 



10 



15 



» d^cnflled 20 
tonnamide-metnanol gave crystals with mop. 305—305.5° dec 

, TM . EXAMPLE XXXVn. 

3 -E*yl-5-memyl-7-n-propyh^^ (45) 25 

A solution of 7-K*loro-3-ediyl-5-mediyl-pvEazolof 13a]pyriimdiiie (37) [0.585 g, 
(3 mmoles)] and n-propylamine [0.35 g; 6 nunoles] in 20 ml of absolute etfianol was 
stirred at room temperature for 2 hours. At the end of this time, the solution was 
evaporated to dryness and the residue titrated with 30 ml of water. Recrystallization 

^^J^^^tJ^ 0425 8 (64%) 30 
And. Corresponds to that calcd for (QJff le N«) C, H, N. 

EXAMPLE XXXVm. 
3-Emyl-5-meihyl-7-n-propoxypyra2olo [ 1,5a ] pyrimidine (46) 
rai« !^r,^_ Sod V nn "^oporide was prepared by dissolving sodium metal 35 
L ifi^^! 2 formu ^ weights] in 40 ml of n-pmpauoL This sZioa was stirred 
ar room temperature and the 7^o^emyI-5-mi3hyi^^ 
[L29 g, (6.6 mmoles)] was added. The resultant solution was reml 
pmmrc for 1 hour and then evaporated to dryness in vacuo at room temperature. The 
residue was extracted with boiling 60-90° petroleum ether 3(15 ntiTand the com- 40 
™.! xtract f were evaporated to dryness to yield crude 3-emyl-7-(^prop<*y)-5- 
m^y^^ 0 [13a]i^dine (46). The produce was purified by coluLSua- 
( W' J***! a system of 60-90° petroleum ether: 

« tStE^S^?" LU 8 (77%) S thattti 

4nat Corresponds to that calcd for (C„H„N,0) C, H, N. 

EXAMPLE XXXIX. 
_ . ^Ed^-7-ediylthio-5-methylpyrazolo 1,5a pyrimidines (47) 
■ ft rn j^Jf^ t°- 5 85 8 06 . mmolesj was added m a solution of sodium metal 

£?w gJ 0 0072 _5 nnula "» 15 ml of anhydrous methanol. The resulting 50 

srfunon was snned at room temperature for 20 minutes, and then the 7-chloro^ 

^; 5 ;r^l^ >y ^ 0[1) 5L PWmildine (37 > I 129 6 < 6 - 6 mmoles)] was added. The 
resulting solution was stirred at room temperature and then evaporated to dryness 
m vacuo at 25 °C The residue was extracted with boiling 60^^1eunfedS 
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3(10 ml), and the combined extracts were evaporated to yield crude 3-ethyl-7-ediyi- 
tW^S-rr^yipyrazototUalpyriinidme (47). The produce was .^ d ,o b L^S 
chromarography on siHca gel (lOOg), utilizing a solvent system of 60-90° prtrotenm 
ethcrretfayi acetate (9:1) to yield the analytically pure product that was isolated as 
&n nil. 

AnaL Corresponds to that calod for (CuH ao N 8 S) C,H,N. 

EXAMPLE XL. 
3-Bromc^7ni4>utylainmo-5-^^ (48) 
The 7 - n - butylarnino - 5 - methylpyrazolo [l3a] pyrimidme was prepared from 
1 68 g (0.01 mole) of the corresponding 7-cfaloro-5-mediyi compound and 1.46 g 
(002 mole) n-butyianinie, and the oil obtained on work-up was utilized for bromina- 
tion without farther identification (other than spectra). The brommation procedure 
was the same as that employed for the 5,7-dialkylpyrazolo [1,5a] pynmidmes and 
upon work-up in the usual manner, with iecrystallization from ether-petrolemn ether, 
the 3-bromo compound was obtained as white platelets, mup. 99—100 Q 1.41 g 

^° /o £iaL Calcd for QaH^O.Br (MW 315.21) Q 41.90; H, 4.76; N, 17.77; 
Br, 2539. 

Found: Q 42.16; H, 4.85; N, 17.92; Br, 25.1L 

NMR (CDO.) exhibits peaks at s, 2.588 (Q-Cft); s, 5.878 (C^-H); s, 
7.92$ (Cr-H). 

EXAMPLE ^T ir 

3-Bromo-7-(2^<hmedi^^ (49) 
Tliis compound was prepared in s manner similar to that of the preced ing 
compound, by reacting the 7-chlon>-5-memyl derivative (1.68 g, 0.01 mole) with 
aininoaceMdehyde dimemyiacetai (23 g, 0.021 mole) in ethanol, isolating liquid 
7-(2^'Kiimenioxyethylammo) derivative and brominating me oil with N-bromo- 
succmimide (L78 & 0.01 mole) in 50 ml chloroform and isolating the product as m 
the preceding example, Recrystallization of the chromatographed solid (chloroform 
on Merck basic alumina) gave pale ivory colored cubettes, 25 g, (79%), m.p> 134 — 
135°C from petroleum ether (MERCK is a Registered Trade Marie). 

AnaL Calcd for C^U^fiJBi (MW 315.21) Q 41.90; H, 4.76; N, 17.77; 
Br, 2539. 

Found: Q 42.16; H, 4.85; N, 17.92; Br, 25.1L 

NMR (CDOs) exhibits peaks at s, 2.588 (Q— CHs); s, 5.878 (C,— H); s, 
7.928 (Qr-^a). 

EXAMPLE XLEL 

The compounds of the invention were tested for mhfcinon of phosphodiesterase 
by the following procedure. 

3/ ^dCyclic-AMP phosphodiesterase (PDE) was isolated and punned from tnree 
different tissues in the following manner. Hamogenates of rabbit kidney, rabbit lung 
and beef heart are made in sucrose-Tris-magneshmi buffer and are subjected to 
centrinigatjon at low speed to remove nuclei and cell debris. The supernatants are 
then cenmraged at 105,000 x g for 30 minutes, and me 105,000 x g superratants 
are then fractionated using (NH 4 )iSO € . The precipitation which forms at 0— 30/ o 
saturation is collected by centrifugation at 20,000 x g, dissolved in Tris-magnesium 
buffer, and dialyzed overnight against the same buffer. A second (NH 4 )*S0 4 fraction 
£s obtained by raising the concentration of the first supernatant to 50% These two 
rNH 4 ) 2 S0 4 fractions as well as the supernatant from the 30—50% cut were then 
assayed for PDE activity using the method of Appleman, Biochenu 10, 311 (1971). 
The first fraction obtained from both kidney and lung tissue contains a PDE with 
low affinity for 3',5'-c-AMP (high Km). The second fraction exhibits a bisphasic 
curve when the Lmeweaver-Burk method of analysis is used. This indicates either 
the presence of two separate enzymes, one having a high and the other a low affinity 

for C AMP, or one protein with two separate sites. Appleman, supra, indicates that 

extracts of brain yield two separate enzymes (a high Km and a low Km) which can 
be separated by sepharose gel duomatography. 

The inhibitory studies reported in Tables I and II were performed with the low 
affinity (Fraction. I, high Km) enzyme obtained from rabbit kidney or rabbit lung. 
The studies reported in Tables IH— VI were performed with the high affinity (Fraction 
II, low Km) enzyme obtained from rabbit lung or kidney and beef heart. h 0 values 
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were calculated in some instances from a plot of long I vs. percent I in experiments 
in which inhibitor concentration is varied over a wide range, at a constant 3^5'-cydic 
AMP concentration of approximately 5 X lQr*M (Tables I and II) or 1 6 X 10" T Af 
(Tables m and IV). The relative inhibitory activity of each ctmrpound as compared 
with theophylline is expressed as an « value. This value is obtained by dividing the 
value obtained for the particular compound being evaluated. 

111 P 051 instances, « values were calculated from an inhibition study performed 
with a single concentration of test compound as long as the inhibition produced by that 
concentration was from 20—80%. In this instance an a value was calculated as 

anKCTtratt o n of theophylline: giving (X%) inlaTrition 
concentration of text subscance giving the same (X%) fohibition 

The validity of mis method has been checked by mrnpanng tt values obtained by 
(1) m easurements at a single concentration of inhibitor and (2) measurements at 
four concentrations of inhibitor (1^ determinations), a values compared in this way 
have been found to agree to within 10% of each other. 

The. basic i n cubat ion mixture contained the following substances (amounts in 
/xmoles): 'H-cAMP (specific activity ^2,180 cmp/pmole), .00016; Tris pH 7.5, 40; 
Mgd*, 0.5; Enzyme (cAMPphosrAodiescerase), 5—50 ftg protein; and 10~* to 10~* 
molar concentration of the inhibitor; incubation time 10 minutes at 30°C At the 
end of incubation, the mixtures are heated to 90°C far 2 minutes and 100 fig of 
snake venom phosphodiesterase from Crotalus atrox was added and the tubes incubated 
for 10 minutes at 30 Q Q The mixture was then cooled and 1 ml of Dowex 1 — 2X, 
200—400 mesh suspension, prepared by mixing 1 00 g of the resin in 200 G H* O, was 
added and die mixtu re centrifugecL (DOWEX is a Registered Trade Mark) An 
aliquot of the supernatant was used to determine counts per tnipirr^ rising a liquid 
scintillation spectrometer. Zero time values, were obtained using incubations in which 
the cAMP phosphodiesterase was omitted from die first ^Hibatiqn 



TABLE I 

Inhibition of 3', 5 '-Cyclic AMP 
Phosphodiesterase (PDE) 
Isolated from Rabbit Kidney 



Iso (theophylline) 
CB3 IMJ 



a- 





I 5 o IM1 


koGheophyl- 

line) TMl 

line/ imj 


I 5 « (compound) 


H* 


8 * lor 


1.0 


0.20 


cooca* 


1 xur 1 


2.2 x 10 




COMPOUND J* 


1.6 x l<r 5 


2.2 x 10 


n id 


CN 


2.5 x 10" 4 


2.2 x 10 


U.oo 


CONHj 


3.4 x HT 4 


2.2 x 10"* 


0.65 




6 x l<r a 


2.2 x 10" 4 


0.04 


Br 


1.0 x KT 4 - 


2.2 x 10" 4 


2.20 


CI 


2.4 x 10- 4 


3.2 x HT 4 


1.33 


I 


1.3 x KT 4 


1.6 x 10" 4 


1.23 


C0CH 5 


2.8 xur 4 


1.6 x 10- 4 


0.57 


CHjNCCHa), 


4.3 x 10- 4 


2.6 x 10- 4 


0.61 


NO* 


1.3 x 10- 4 


2.2 x HT 1 


0.17 


NH 2 


2.5 x 10-'- 


2.2 x 10- 4 


0.09 


NHCOCH, 


6 x 10"' 


2.2 x 10- 4 


0.04 




♦For comparison only. 



19 



1.412/H7 



19 



TABLE n 

Inhibition of 3 ', 5 '^Cyclic AMP Phosphodiesterase 
(PDE) Isolated from Rabbit Lung 

i S0 (Theophyl 
line) [M] 





I 50 [M] 


I so (Theophyl- 


I 50 (Congound) 


K 


line) [M] 


H* 


2.0 x l<r* 


6.4 x to- 


0.32 


CN 


9.5 x ltr 4 


6.5 x i(r 4 


0.68 


CONH, 


2.o x i<r s 


6.5 x 10- 4 


0.32 


Br 


2.7 x io- 4 


6.4 x l<r 4 


2.4 


CI 


2.1 xio- 4 


6.5 x 10- 4 


3.1 


I 


2.1 x 10- 4 


7.4 x HT 4 


3.5 


COCH, 


5.0 x 10- 4 


7.4 x 10- 


1.5 


CH^NCCH,), 


1.3 x Mr 3 


7.4 x Mr 4 


0.57 



*For comparison only. 
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TABLE HI 

5,7-dialkyI-3-snbstituted pyrazolo[l,5a]pyrimidines 




R4 


R* 




a Lung 


a Heart 


CH 5 . 


CH, 


H* 


0.3 


0.2 


CH, 


CH, 


COOEt* 


0.6 


0.4 


CH, 


CH, 


C0NH 2 


0.5 


0.4 


CH, 


CH, 


CH^NH, 






CH, 


CH, 


Br 


0.7 


1.7 


CH, 


CH, 


CI 


2.2 


1.7 


•CH, 


CH, 


I 


3.5 


1.5 


CH, 


CH, 


COOCH, 


1.0 


0.4 


CH, 


CH, 


CH 2 N(CH 5 ) 2 


0.3 


0.3 


CH, 


CH, 


N0 2 


0.4 


0.2 


CH, 


CH, 


NH 2 






CH, 


CH, 


NHCOCH, 


0.1 


0.1 


CH, 


CH, 


QH5 


2.2 




CH, 


CH,-CH a -CH, 


H 


Z.l 


1 1 


CH, 


-CHj-CHj-CH, 


Br 


7.5 


6.5 


CHj-CH, 


-CHj-CH, 


H 


3.0 


1.1 


CH, 


— CH, — CH, 


COOCA 


1.5 


0.5 


CH,-CH, 


CH 2 -CH 3 


Br 


7.4 


6.0 


CHi-CHj-CH, 


-CH 2 -CH 2 -CH 2 


Br 


5.5 


3.0 


CH, 


CH 2 -CH 3 


Br 


7.5 


4.0 


CH, 


CIV-CH, 


N0 2 


2.5 


0.5 


QH, 


CH, 


H 


3.4 


2.4 


CHj-CHj-CH, 


CH 2 -CH 2 -CH, 


H 







* For comparison only. 
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TABLE IV 

5-AlkyM,7-disubstituted pyrazoloU,5a] pyrrolidines 




R t PDEoLung PDEaHeart 



CH, 


NH-CHj-CHj-CH, 


P H 






CH, 


O-CHj-CHj-CH, 


CA 


5.4 




CH 3 






8.9 






NH— CH _ r*H * ch _r*u 


Br 


1.5 


6.0 


CH, 


NH— (31 — CH fOCH 1 


Br 


6.8 


4.5 


CrL 




H 


3.2 


1.7 


CH, 


-o 


H 


2.4 


1.5 


CH, 


NH(CH) 7 -CH, 


H 


9.0 


3.0 


CH, 




H 


1.5 


0.5 


CH, 


~NH NO 


H 






CHj 


NH-O^-CHjOH 


H 


0.5 


3.7 


CH, 


NH-O^-COOH 


H 


0.2 


2,1 






H 


1.4 


1.0 



* For comparison only. 

The results shown in the foregoing Tables indicate that several of the compounds 
of this invention are several times more effective as inhibitors of phosphodiesterase 
enzyme than theophylline. By the same token, the results indicate that these compounds 

5 are capable of sdective inhibition. It should also be noted that other examples could 
be given of compounds within the scope of the present invention, as for example, 
compounds where Ri is an alkyl other than ethyl (in which case, the compounds 
would be prepared by the procedure of the foregoing corresponding Examples, using 
another alkyl nitrile as a starting material in place of n-butyronitrile or ethyl benzoyl- 

10 acetate in place of ethy l acetoacetate) with similar satisfactory results to be obtained. 
For the sake of brevity of disclosure, however, additional example will not be provided 
herein. 

In general, the phosphodiesterase inhibitors of the invention may find employment 
in the treatment of disorders responsive to the administration of epinephrine or 
15 norepinephrine, since in either case the result is maintenance of greater levels of 
C — AMP — in the first instance by retarding C — AMP degradation and in the second 
by stimulating its production* 
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Several o uapou nds of the invention hove been tested in vivo and reveal a variety 
of activities indicative of selective transport to specific tissues. Thus 3-c^o-5,7- 
dimedryl pyrazolo [ 1,5a] pyrimidine has been shown to significantly inhibit ADP- 
induced platelet aggregation. The corresponding 3-mtro analog exhibits anti-pregnancy 
effect at 25 and 12J mg/kg orally, appreciable anti-edema activity, and some m- 5 
hibition of ADP-induced platelet aggregation. The 3-carboxamido analog of these 
cornpotmds suriilariy demonstrated an anti-edema effect and was very active against 
ADP-indnced platelet aggregation, 5,7-Dimethyl-3-biomo pyrazolo [ 1,5a] pynmidme 
P^iKTtprf anti-edema and ADP-mduced platelet aggregation inhibitory effects, and 
additionally had muscle relaxant properties at 300 mg/kg 3 hours after administration. 1U 
This compound also exhibits a positive inotropic effect on the heart. It is interesting 
to note that the known compound 5,7 - dimethyl - 3 - carbethoxy pyrazole [l>5a]pyr- 
imidme was an anticonvulsant at 100 mg/kg, as well as an inhibitor of ADP-induced 
platelet aggregation.* i i s 

Prdiminary pharmacological evaluation has revealed mat 5,7-dirnemyii^razola- ^ 
[lJa]pyrimidme - 3 - carboxamide, 5,7 - dimethyl - 3 - iodopyra2^o[l^a]pyr- 
imidine, 3 - bromo - 5,7 - dimetbyipyrazoto and 5 - isopropyl- 

pyrazolo [ 1,5a] pyrimidin - 7 - ol possess sigmficanT cardiovascular properties. In the 
isolated Langendorf heart preparation, these anru>ounds bring about coronary dilation 
and/or produce a positive inotropic effect at concentrations of 2J mg/mL 20 

When administered orally to rats at a dose of 50 mg/kg of body weight, 5,7- 
dimemyipyrazolo [ 1,5a ] pyrimidine - 3 - caAoxaroide, 3 - bromo - 5,7 - dmiedryl- 
pyrazolo [ 1,5a] pyrirnidine, 5,7 - dimethyl - 3 - iodopyrazoio[l,5a]pyrimi^^ and 
5 - isojHt^lpyrazolotl^a]pyrinndm - 7 - ol significantly lowered blood pr«sare 
(10% or more). At an oral dose of 25 mg/kg, 5,7 - dimemyl - 3 - iodopyrazolo[l,5a] ^> 
pyrimidine lowered blood pressure by 10% for periods of up to six hours. 

In anesthesized dogs, 3 - bromo - 5,7 - dimethylpyrazolo[l^a] pyrimidine 
[5 mg/kg; Lv. mfusion] caused a significant increase in the cardiac output at both 
30 and 60 minutes following the start of infusion (p 0.05). The increased output was 
21% and 20% respectively. The cardiac output was mamtained above baseline values 30 
for two hours after the infusion was stopped. A similar increase (rj=0.005) was 
observed in stroke volume during the same time. No s ignific a nt changes were noted 
in the arterial pressure, central venous pressure, or heart rate. 

Additional pharmacological evaluation has revealed that 5,7 - dimethyl - 3 - nitro- 
pyrazolo[l,5a] pyriinidine and 7 - hydrazine - 5 - methylpyrazolo[l^a] pyriimdine 35 
possess anti-pregnancy activity in mice at an oral dose of 125 mg/kg of body weight. 

Numerous of the 3A7-*risubstkutedpy^^ pyrimidines have shown ana- 

irjflammatory (anti-edema) activity when evaluated by the methods described by C. A. 
Winter, et al, in Proc Bxper. Biol M&L, 111, 544 (1962). In this test procedure 
significance is associated with compounds that bring about at least a 30% reduction w 
in foot volume when administered orally to rats at an oral dose of 100 mg/kg of 
body weight. The following table illustrated the activity possessed by various com- 
pounds of the present inve ntion . 
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R* 




Dose 
.mg/kg 


Inhibition of foot volume (%) 


CH S 


Of, 




100 


30 


CH, 


CH, 


C0NH a 


103 


38 


»» 


»> 




50 


n 


CH, 


CH, 


Br 


100 


38 


tf 


t* 


> > 


50 


"> 


CH, 


CH, 


I 


100 


75 


SI 


»» 


i» 


50 


54 


»ff 


»■» 


»> 


25 


0 


CH, 


MH-C«H 9 (n) 


Br 


100 


50 




»» 




50 


0 



Numerous of these 3^,7-trisubstitutedpyrazoIor Ua] pyrimidines an classified as 
noojh. musde relaxants as evidenced by me fact 'that SBntf feS^mS 
pig uteri prepaiaaons is observed on administration of such a compound. The fdlow- 
mgcMe Olustrates die actmty that various compounds of iTprraent invention 
possess (Significance is associated with a + response at concentrations of 10 mg/ml 






R, 


R. 


Cone, 
/tg/ml 


Response 


CH, 


CH, 


I 


10 


+ 


99 


99 


99 


2 


+ 


99 


9> 


99 


0;4 


— 


CH(CH J ) I 


OH 


H 


10 


+ 


99 


99 




2 


— 




CH 3 


H 


10 


+ 


99 


99 


99 


2 


+ 


99 


99 


99 


0.4 




C,H,Oi) 


C,H,(n) 


H 


10 


+ 


>f 


99 


99 


2 


+ 


99 


99 . 


99 


0^4 




0,11, 




H 


10 


+ 


99 


99 


99 


2 




CH, 


C,H 7 (n) 


Br 


10 


+ 


»» 
»t 


99 
99 


99 
99 


2 

0.4 


+ 


0,11,(11) 

91 


C,H 7 (n) 

9* 


Br 

| »■ 


10 

2 


+ 



Numerous of the 3,5,7-trisubstitu^ have ato been 

found to significanty inhibit ADP induced platelet aggregation as detennmed ^by ite 
method of AL H. Pindell, et al, described in Microvasc Research, 1, 374 (1969). 
Significance in this test system is associated with compounds that possess the ability 
to inhibit 50% or greater at a concentration of 100 mg/mL The following table 
illustrates the activity that various compounds of the present invention possess. 
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*2 



R« 




R, 


Cone, 
pg/ml 


- (%) Inhibition 


CO, 


CH, 




100 


79 


>>' 


f> 


99 


50 - 


62 


*» 


t> 


99 


25 


31 


CH, 


CH, 


NO, . 


100 


54 


»» * 




»» 


50 


41 


CH, 


CH, 


. CONH a 


100 


100 


»» 


99 


*» 


10 


51 


»» 


99 


»» 


5 


41 


CH, 


CH, 


COOEt* 


100 


59 


99 




»» 


50 


21 


CH, 


, CH, 


Br 


100 


75 


»i 


*9 


99 


50 


. 50 


CH, 


CA 


NO, 


100 


72 


99 


9 I 


99 


50 


16 



For comparison only. 



When 3 - ethyl - 5 - methyl - 7 - n - propylaminopyrazoio [ 1,5a} pyrimidine was 
administered orally to rats at a dose of 100 mg/kg, it was observed that this com- 
pound possessed significant anti-inflammatory activity. Following die protocol of C A. 
5 Winter, et al, described in Proa Bxper. Bid Med., Ill, 544—7 (1962), mis com- 5 

pound brought about a 30—40% decrease in foot volume as adjudged 4 hours after 
do sing. 

A. B. Richards, et al, described in Curr. Ther. Res., ll y 587-^93 (1963) a 
method for evaluating compounds for their antinauseant activities. Following mis 
10 protocol, it has been found that 5,7 - dimethyl - 3 - emylpyra2olo[l^a]r^rimidin- 10 
7 - yl)~ N>N - dimethyl hydrazine possess significant flnrina^^pt activity when 
ad ministered by intraperitoneal injection to guinea pigs at a dose of 100 mg/kg of 
body weight. 

When 5,7 - dimethyl - 3 - ethyipyrazolo [1,5a] pyrimidine was administered orally 
15 m rats at a dose of 25 mg/kg, it was observed that this compound possessed the ability 15 
to inhibit stress induced ulcer formation. Following the procedures described by D. A. 
Brodie, et al, in Journal of Neuropsychiatry, 4, 388—408 (1968), this compound 
inhibited stress induced ulcers by 60 — 70% six hours after dosing. 

Preliminary pharmacological evaluation has revealed also that several 3-alkyl 
20 substituted compounds of the present invention possess the ability to bring about 20 
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1 



15 



20 



smooth musde refaction. Following the proto^ described by B. Levyan^ Toza 
Xri of Pharmacology and Experimental Therapeutics, 142, 178-84 1963), 
fc hTbeen found that serial of the compounds bring about retaatian 
guinea pig uteri at low concentrations. The results of these studies are summarized 



in Table Vffl. 

TABLE Vm 





R, 




> 

R» 


Minimum 
Effective 
Concentration 
Qtg/ml) 


CH, 


H 


CH, 


C,H, 


10 


CH 3 


H 


NH-CHj-CHj-CH, 


C,H, 


2 


CH S 


H 


O-CHj-CHj-CH, 


CA 


10 


CH S 


H 


S-CHj-CH, 


CA 


10 



WHAT WE CLAIM IS:— 
. 1. A compound of die structure 




10 wherein R, is H, alkoaycarbonyL aftyl, carbanitrile, carbamoyl, 10 

™riwl dtolfadainmomethyL nrtro, aminoi or acetanndo; R, is aBgi, Q to C, Unrar 
ofSncSS^aS^QTcr^lduo, SH, or aftyl ord^yl« cychc 
ImTor^bstituted ammo; R, is H; and R, is H, alkyLor ^5Jg^*£ 
when R, and R« are methyl, Ri is not H or carbethoxy; when R. ^^ 
Si or etfaoxy, Ri is not H, when R, is CH,, R 4 and R x are not both H, and 15 
when R. is hydrazine and R, is phenyl, R t is not H. . 

2? A confound as claimed in daim 1, wherein there fe at least one alkyl sub- 
stituent having from 1 to 8 carbon atoms. 

3 Acompound as claimed in daim 1 or dann 2, wherein there is at least 

^.^Xd" 3 Sffl?5y one of daims 1»3>*°<^*£SL 
alkyia^^rboxy^lamino, hydroxyalkylarnino, hydrazyi, alkyhdenohydrazyl, 

25 ^TJ^^M m any one of daims 1 to 3, wherein R, and R, are 

"^^A Sm^our^daimed in data 6, wherem R, and R. are memyi and R, is 

30 bn TA < ^^nS afSned in data 6, wherem R, is memyh R, is prep* and 30 

Ri is halogen. « _ « » 

9 A compound as claimed in data 8, wherem R, is bromine. 

10. A compound as daimed in any one of danns 1 » 3, wherem R, and K» 
are alkyl and R, is H. 
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11. A compound as claimed in daim 10, wherein R* and R 4 are ethyL 

A compound as claimed in claim 6, wherein R» and R 4 are both ethyl or 

propyl and R x is bromine: 

13. A compound as daimed in daim 6, wherein R 2 is ethyl, and R a is bromine. 
5 14. A compound as daimed in any one of claims 1 to 3, wherein R« and R- 5 

are allcyl and R t is nhro. 

15. A compound as claimed in daim 14, wherein R 4 is methyl and R» is ethyl. 

16. A compound as claimed in any one of claims I to 3, wherein R 4 is phenyl, 
R» is a&yl and R x is H. v^ 7 

17. A compound as daimed in daim 16, wherein R, is methyL 10 
.18. A compound as daimed in any one of claims 1 to 3, wherein R. is alkyL 

Rt is a&ylamino and R r is halogen. 



5 



19. A compound as daimed in daim 18, wherein R 4 is methyL R. is butyl- 
amino and R t is bromine. 



r> .^'nA compound as ckimed in any one of claims 1 to 3, wherein R 4 is alkyi, 15 
R, is alkylamino or iaTkyiaxmno, and R r is H. 

21. A compound as daimed in daim 20, wherein R« is methyl and R* is diethyl* 
amino. ■ 

22. A compound as daimed in dafen 21, wherein R 4 is methyl and R, is octyi- 

0 ammo. . J 20 

23. A compound as claimed in any one of claims 1 to 3 or 5, wherein R* is 
alkyi, R 5 is substituted amino and R 2 is halogen, 

24. A compound as claimed in daim 23, wherein R 4 is methyL R. is dlaftoxy- 
alkylamino, and R x is bromine, 

15 25. A compound as claimed in daim 24, wherein R 2 is dimethc^emyiamino. 25 

26. A compound as daimed in any one of da Ems 1 to £ or 5. wherein R. is alkyL 
Ri is cyclic amino or substituted amino and R x is H. 

... 27 ^. A campoaad as claimed in daim 26, wherein R 4 is methyl and R. is piper- 
idino or hydroxyalkyiamina - r 

K) 28. A compound as daimed in claim 27, wherein R 2 is hydroxye%Ianimo. 30 

29. A compound as claimed in any one. of claims 1 to 3, wherein R x is ethyL 

30. A compoud as daimed in claim 29, wherein R, and R* are methyl: 
3L A compound as daimed in claim 29, wherein R 4 is methyl and R, is alkyi- 



£ 3Z A compound as claimed in daim 31, wherein R* is propylamine^ 35 

33. A compound as claimed in daim 29, wherein R 4 is methyl and R 2 is propoxy 
or ethylmio. 

. . ^.^Pf 100 ^-^ Preparing the 3,5,7 trisubstmitedpyrazolo[^ 
denned in daim 1, which process comprises reacting a 3-aniinopyrazole derivative with 

10 a symmetrical ^-ctiketone or an unsymmetrical ^5-diketone. 40 
35. A process as daimed in claim 34, wherein a 3-unsubsdtnted compound is 
obtained m the reaction mvolvmg a 3-anmo-pyrazole derivative which 3-unsubstituted 
compound is subsequently reacted with an dectrophilic reagent to obtain a 3JJ-tri- 
subsritutedpyrazolo [1,5a] pyrinudine. 

5 36. A process as claimed in claim 35, wherein the dectrophilic reagent is N- 45 

bromosuccanunide, N^orosuccinimide, iodine monochloride, trifluoroacetic add and 
boron trifluoride etherate, a frieddcrafts acylarion system, a nitrating reagent or an 
aqueous solution of dimethyiamine and formalin solution. 

i\ 4 * a I* A JT** 3 * J 01 " Paring the 3A7-trisubstitutedpyra2olo[l^]-o^^ 

v defined m chum 1 which process comprises reacting a 3-aminopyrazole derivative with 50 

a 0-keto ester, treating the resulting 7-hydroxy substituted compound with phosphorus 
oigrcWonde to rirtain the 7^oro-V : d^substkuted pyrazolo [1,5-a] pyrimidine, 
wfticn is men reacted with a mideopMic reagent to provide the said 7-amino-, 7- 
alkoxy- or 7-aIkyithio- derivatives. 

>5 38. A process as claimed in daim 37, wherein the nudeopiulic reagent is an 55 

amine, a sodium alkoxide or a sodium alfcyimercaptide. 

39. A process as claimed in daim 34, substantially as hereinbefore described. 

40. A process as claimed in daim 34, substantially as hereinbefore described in 
any one of the specific Examples. 

*> 41. A compound as c laime d in daim 1, whenever prepared by a process as 60 

claimed in any one of claims 34 to 40. * 
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